Protein quantitation using various modes of high performance liquid chromatography.
Pharmaceuticals based on proteins (biologicals), such as monoclonal antibodies (mAb), attain more and more relevance since they were established as potent drugs in anticancer therapy or for the treatment of autoimmune based diseases. Due to their high efficiency it is essential to have accurate and precise methods for protein quantitation and the detection of protein aggregates, which in some cases may lead to adverse effects after application. Selectivity and precision of traditional protein quantification methods such as the Bradford assay or SDS-PAGE are insufficient for quality control (QC) purposes. In this work several HPLC separation modes, which can significantly improve these important parameters, were compared for their application in this field. High performance size exclusion (HP-SEC), strong anion exchange (SAX), weak cation exchange (WCX) as well as reversed phase chromatography are all already successfully applied in protein analysis. Good precision (SEC: <1.9%, SAX: <5%, RP: <2% and WCX: <3.5% - RSD% for peak areas day-to-day), high selectivity and low quantitation limits (<15μg/ml) for the model proteins ovalbumin, myoglobin and bovine serum albumin (BSA), respectively cytochrome c and lysozyme in the cation exchange mode, could be achieved. Consecutively, the four separation modes were compared to each other and to electrophoretic techniques in terms of precision, selectivity, analysis time, effort of sample and mobile phase preparation as well as separating capacity. Moreover, the analysis of an IgG1-type antibody was included in this study.